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© Semi-rigid stratified shield. 

© A semi-rigid stratified shield, consisting of at least one 
layer of a ceramic and/or sintered material, which may be in the 
form of a mosaic of adjacent plates (2) (coupled to a carrier), 
embedded In an' elastomeric matrix (20), said shield being 
pivotable at one side. 
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Description 

SEMI-RIGID STRATIFIED SHIELD 



This invention relates to a semi-rigid stratified 
shield, having improved impact-resistance and/or 
penetration resistance as well as inhibiting proper- 5 
ties against thermal radiation. 

More particularly, the invention is concerned with 
the realization of a flexible, stratified semi-rigid 
shield suitable for providing protection to the bodies 
of vehicles, to the hulls of aircraft and to generic w 
structures or to critical parts thereof, either integra- 
tive or permanent, In various protective systems. 

The shield according to the invention can be used, 
in particular, in the field of the so-called modern 
systems, for the protection of motor vehicles such 15 
as cars, delivery vans, logistical vehicles, mobile 
shelters and so on, or as fenders and as means for 
the protection against raising of dust and so on, 
because of its lightness and flexibility. 

Such a shield leads to particularly good results, for 20 
instance low overall weight per single unit, flexibility 
and mobility, compared to the characteristics of the 
conventional equivalent protective shieidings. 

There are known protective stratified materials, 
specifically materials structured as a laminate of 25 
plastic materials combined with fabrics (of glass, 
artificial fibres and so on). Nonetheless, in such 
material there often occur delamination phenomena, 
during their use, which considerably reduce their 
efficiency; in other words they prove to be not 30 
suitable, for instance, in the case of a low elas- 
tomeric module matrix, in those applications where a 
certain rigidity, a certain surface hardness and 
chemical and/or thermal resistance are required. 

The present invention aims to provide a semi-rigid 35 
stratified shield, having improved impact and/or 
penetration resistance, which may overcome or at 
least mitigate the drawbacks of the prior art. 

More particularly, the invention aims to provide a 
semi-rigid stratified shield suitable for protective 40 
systems for persons and/or critical mechanical 
operational parts in hulls (bodies) of mobile means, 
due to Its adaptlblllty to structures requiring maxi- 
mum protective efficiency, consistent with a reduc- 
tion of the overall weight of the same. 45 

The present invention provides a semi-rigid strati- 
fied shield, swinging on one of its sides, comprising 
at least one layer of a ceramic and/or sintered 
material coupled to a mechanical support, em- 
bedded in an eiastomeric matrix. 50 

Thus there may be formed a semi-rigid stratified 
structure, with strong bonds between the different 
layers, combined with certain compliance In the 
direction normal to the layers. A stratified structure 
of this kind allows a proper distribution of the impact 55 
energy dispersing the same energy over a surface 
far wider than the Impact surface itself; the absorp- 
tion of the impact energy increases with the total 
surface of the successive layers, the bonds of which 
are perturbed, a consequential directional destablll- 60 
zation being exerted on the impacting body. 

The stratified shield Is preferably kept at a certain 
distance from the structure to be protected, said 



distance being proportional to the size of the 
impacting body, for Instance at least twice its length. 

In other words, In the semi-rigid stratified shield of 
the invention, there occur a sum of actions sum- 
marized as follows: 

- reactivity of the structure to the impact, which 
develops a succession of elastic response waves, 
with a speed up to 4000-6000 m/s: 

- conical distribution of the impact energy, disper- 
sing the load on its structure and composition; the 
shield can even minimize the thermal radiation 
coming from the inside of the protected structure. 

The layer or layers of ceramic and/or sintered 
material may also be constituted, in their turn, by a 
plurality of plates arranged as a mosaic and 
contained In a tray-llke frame, made of a metal or Its 
alloy, such as for instance aluminium, its alloys, 
different kinds of steel and so on, or of plastic 
materials such as polyethylene, polypropylene, poly- 
vinylchloride and so on. 

The tray, acting as an assembly frame for said 
plates, may moreover have a form and size as 
required by the type of the foreseen structure and 
location, taking into consideration the adaptability to 
the structure of the vehicle. 

For illustration purposes, the new shield may be 
technically obtained In a substantially polygonal, 
preferably quadrangular, shape. 

The layer of ceramic and/or sintered material is 
preferably formed by one or more plates of a ceramic 
material, based on oxides, or on sintered materials 
based on metal oxides and/or metais. 

As far as the carrier is concerned, this latter is 
made of a material having the function of strengthen- 
ing the plate or the mosaic of ceramic plates at the 
moment of the impact or in the case of breaking. 

The carrier may thus consist of any material suited 
for a mechanical action, developing a high resist- 
ance to the above mentioned stresses, such as for 
example metals or their alloys, composite materials 
etc. 

A suitable material, based on alternate layers of a 
fabric and of an eiastomeric or plastomeric material, 
is described In European patent No. 49014. 

The layers forming the shield may be coupled to 
each other by means of conventional adhesives 
(glues) interposed (spread) between the tray and 
the ceramic plate and between this latter and the 
carrier. 

The ceramic layer or layers mentioned hereina- 
bove may be embedded into an eiastomeric matrix 
(natural rubber, synthetic rubbers etc.), according to 
the techniques of the prior art, and have a size and 
shape suitable for the desired shielding. 

in order to obtain a better assembly of the shield's 
structural components, It is possible to embed 
structural reinforcing elements constituted by a 
metal net or by a synthetic material, films, polyester, 
acrylic or poly-olefinic nets, fibrilled films etc. 

The thus obtained shield may be fitted with a 
suitable rigid suspension bar (of metal etc.) around 
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which the shield itself may pivot, keeping the shield 
spaced apart from the structure to be protected at a 
distance which is preferably at least twice the length 
of the impacting body. 

The shielding achieved by means of the shield of 
the invention, other performance factors being 
equal, allows weight savings of the order of 40-600/o 
to be achieved, with respect to conventional metal 
protections or, at equal weight, it is possible to 
increase the protective power or capacity and, this 
latter factor remaining equal, it is possible to keep 
the weight on macroscopically reduced levels, with 
considerable advantages for the operational capac- 
ity of the protected mobile means. 

The simplest manner for the installation of the 
shield of the invention is to fix the corresponding, 
rigid suspension bar to the hull or to the structure of 
the mobile means by using bolts. There are, 
however, other possible systems such as for 
instance hinges etc, according to the techniques of 
the prior art. 

The invention will be further described, by way of 
example only, with reference to the accompanying 
drawings, wherein: 

Fig. 1 is a plan view of a shield according to 
the invention, showing the carrier partly cut 
away; 

Fig. 2 is a cross-sectional view taken along 
line A-Ainfig. 1; 

Fig. 3 is a plan view of a carrier, with a plurality 
of layers according to fig. 1 ; and 

Fig. 4 is a cross-sectional view of the shield 
taken along the line B-B in fig. 3. 
More specifically, Figs. 1 and 2 show an em- 
bedded layer consisting of a holding tray 1 contain- 
ing 12 ceramic plates 2, whose shape is indicated by 
broken lines, and on which is superimposed a carrier 
3, indicated in the drawing by the portion marked by 
diagonal lines (indicating the surface of structural 
layer). 

Figs. 3 and 4 show, as a practical form of 
embodiment of the invention, a complete shield, 
wherein reference numerals 4 to 18 Indicate as many 
layers as according to fig. 1, while numeral 19 
indicates a metal supporting shaft with bolts 22, 
around which the shield is free to pivot. Numeral' 20 
indicates the elastomeric layer containing a metal 
reinforcing net 21, into which matrix are embedded 
the ceramic layers 7, 12 and 17 (see figure 4). 



on metal oxides and/or metals. 

3. A shield as claimed in claim 2, charac- 
terized in that said layer of ceramic and/or 
sintered material is contained in a tray-like 

5 frame (1) of a metal selected from aluminium 

and its alloys, steels and plastics materials. 

4. A shield as claimed In any of claims 1 to 3, 
characterized in that said carrier is made of a 
high-resistance material, selected from metals, 

10 their alloys and composite materials. 

5. A shield as claimed in any of claims 1 to 4, 
characterized in that said stratified material is 
assembled by means of an adhesive, applied 
between a tray-like frame (1) and said layer and 

15 between said layer and the carrier. 

6. A shield as claimed in any of claims 1 to 5, 
characterized in that said layer or layers are 
embedded in an elastomeric matrix (20, 21) 
selected from natural and synthetic rubbers. 

20 7. A shield as claimed in claim 6, charac- 

terized in that said elastomeric matrix also 
contains structural elements selected from 
metal nets and from nets and films of a 
synthetic material selected from polyesters, 

25 polyolefines and polyacrylates. 

8. A shield as claimed In any of claims 1 to 7, 
characterized by having essentially a polygonal, 
preferably quadrangular, shape. 

30 



35 



40 



45 



Claims 



1. A semi-rigid stratified shield, pivotable at 
one of Its sides, characterized by comprising at 
least one layer of ceramic and/or sintered 
material, coupled to a support, embedded in an 
elastomeric matrix. so 

2. A shield as claimed in claim 1, charac- 
terized in that said layer of ceramic and/or 
sintered material consists of a plurality of plates 
(2), made of a material selected from oxide- 
based ceramics and sintered materials based 65 
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